
APPARATUS AND METHOD FOR MANAGING LIQUID CRYSTAL SUBSTRATE 

Background of" the Invention 

5 1. Field of the Invention 

The present invention relates to an apparatus and a method 
for managing a liquid crystal substrate for use in a liquid 
crystal display or an organic EL display, and more particularly 
to management of a liquid crystal substrate on the production 
10 line of liquid crystal substrates. 

2. Description of the Related Art . 

On the production line including various processes, a 
liquid crystal substrate is tested for defects by a liquid 

15 crystal testing device, and repaired by a liquid crystal repair 
device based on the defect information detected by the liquid 
crystal testing device. On the production line, the liquid 
crystal substrate is usually provided with a plurality of panels 
on a glass substrate, each panel being formed with a plurality 

20 • of TFT arrays. 

The liquid crystal testing device tests the liquid crystal 
substrate for defects, for example, by inspecting a gate or 
a source provided on each of the plurality of TFT arrays for 
a gate-source short circuit, a point defect or a disconnection, 

25 thereby making determination of whether or not each panel or 
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substrate is defective . The liquid crystal repair device repairs 
the defect of the liquid crystal substrate based on the detect 
information acquired by the liquid crystal testing device. 

The detect information is simply exchanged between the 
liquid crystal testing device and the liquid crystal repair 
device. However, the liquid crystal substrate is not managed, 
regarding how the detect information acquired by the liquid 
crystal testing device is reflected to the liquid crystal repair 
device, or what defects occur on the production line of the 
liquid crystal substrate. 

In addition, the recipes including the number of panels 
arranged on the substrate and their arrangement and the size 
of pixel on each panel are set for each liquid crystal substrate . 
The liquid crystal testing device or the liquid crystal repair 
device needs to test or repair the liquid, crystal substrate . 
based on the recipe information. In the related art, this recipe 
information is managed for each liquid crystal testing device 
or liquid crystal repair device, whereby each device is required 
to make the settings for every recipe information. 

In the related art management of the liquid crystal 
substrate, the information acquired by each processing device 
or the recipe information is managed by individual device on 
the production line including a testing process and a repair 
process. Therefore, when a liquid crystal substrate managing 
apparatus performs identification of the defect or 



determination whether the substrate or panel is defective or 
not several times, it is difficult to make a redetermination 
by comparison with the determination in the previous process. 
In addition, since the determination precision depends on that 
5 of each device, the liquid crystal substrate managing apparatus 
is not expected to have higher determination precision unless 
the determination precision of each device is enhanced. 

Also, since the information common to each device such 
as the recipe information and the defect information are managed 
10 by each of the liquid crystal testing device and the liquid 
crystal repair device, there is a problem that it is inefficient 
in the information management and it is. difficult to manage 
a trend information of defects over the liquid crystal substrate 
management ... 

15 

Summary of the Invention 

It is an object of the invention to provide an apparatus 
and a method for managing a liquid crystal substrate which can 
make a reidentif ication of the defect and a redetermination 
20 of a panel or substrate. It is another object of the invention 
to enhance the determination precision in the liquid crystal 
substrate. It is a further object to manage a trend information 
of defect, and manage a recipe information centrally. 

This invention provides a liquid crystal substrate 
25 managing apparatus capable of making a reidentif ication of the 
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defect and a redetermination of a panel or substrate by recording 
a defect information acquired from a liquid crystal testing 
device and an image information acquired from a liquid crystal 
repair device in a common recording section as a database, 
whereby the determination precision of the liquid crystal 
substrate is enhanced and a trend information of the defect 
can be managed. 

Therefore, the liquid crystal substrate managing 
apparatus of the invention comprises a data management section 
having a database for recording the defect information acquired 
from the liquid crystal testing device and the image information 
and the repair information acquired from the liquid crystal 
repair device. 

The liquid crystal testing device identifies the detect 
with the acquired defect information, and determines whether 
the panel or substrate is defective or not and the possibility 
of repair, based on the detect . The liquid crystal repair device 
repairs the liquid crystal substrate based on this defect 
information. 

The data management section records the defect 
information acquired by the liquid crystal testing device, and 
the image information and repair information acquired by the 
liquid crystal repair device in the database. Using the defect 
information, the image information and the repair information 
recorded in the database, the reidentif ication of the defect 



and the redetermination of the panel or substrate are made for 
the identification of the defect and determination of the panel 
or substrate acquired by the liquid crystal testing. By making 
the redetermination, plural determination processes are 
5 performed for the same defect, thereby enhancing the 
determination precision in the liquid crystal substrate. 

Also, the database stores the defect information, the 
image information and the repair information for a plurality 
of liquid. crystal substrates, whereby the trend information 

10 is acquired by . making the information processing such as 
statistical processing for the defect information, image 
information and repair information. 

In addition, the data management section comprises the 
recipe, information for defining the specifications of the 

15 substrate and the panel , whereby the recipe information is edited 
freely and managed centrally . By managing the recipe information 
centrally, the each device can dispense with a processing for 
storing and managing the recipe information individually. 

The data management section exchanges information with 

20 a terminal connecting thereto, in which the recipe information 
is edited at the terminal , and recorded and stored in the database 
again . 

Brief Description of the Drawings 

25 Fig. 1 is a schematic view for explaining a liquid crystal 
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substrate managing apparatus according to the present 
invention; 

Figs. 2A and 2B are diagrams for explaining a defect 
information acquired by a liquid crystal testing device and 
5 a repair information acquired by a liquid crystal repair device; 

Fig. 3 is a display example of the defect information 
and an image information saved in a data management section; 
and 

Figs. 4A and 4C are views for explaining a recipe 
10 information of a liquid crystal substrate. . 

Detailed Description of the Invention 

The preferred embodiments of the present invention will 
. be described below in detail with reference. to the accompanying 
15 drawings. 

Fig. 1 is a schematic view for explaining a liquid crystal 
substrate managing apparatus according to the invention. 

On the production line of a liquid crystal substrate 2, 
there are provided a liquid crystal substrate manufacturing 

20 device 3 with various processing units corresponding to the 
manufacturing processes, a liquid crystal testing device 4 for 
makingthe defect testing for the formed liquid crystal substrate 
2, and a liquid crystal repair device 5 for repairing the liquid 
crystal substrate 2 based on the testing result of defect. A 

25 liquid crystal substrate managing apparatus 1 of the invention 
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comprises a data management section 6, in which information 
acquired by the liquid crystal testing device 4 or the liquid 
crystal repair device 5 is input into a database 6a provided 
for the data management section 6, 
5 The liquid crystal substrate manufacturing device 3 

manufactures the liquid crystal substrate 2 by forming a TFT 
array on a panel 2b on the substrate 2 such as a glass substrate. 

The liquid crystal testing device 4 tests a defect of 
the liquid crystal substrate 2 produced by the liquid crystal 

10 substrate manufacturing device 3 on the production line to 
acquire adefect information. The defect inf ormationmay include, 
for example, defect position, defect state such as short circuit 
or disconnection, line, point or raster defect form, whether 
the panel or substrate is defective or not, and various kinds 

15 of information including determination - result such as 
reproducible. The defect information acquired upon the defect 
testing by the liquid crystal testing device 4, together with 
an ID information such as a lot ID designating the manufacturing 
process of each liquid crystal substrate 2 and a substrate ID 

20 designating each substrate, a recipe information representing 
specifications of each liquid crystal substrate 2, and a waveform 
data (e.g., 20-point data), is sent to the data management 
section 6, and recorded and stored in the database 6a. 

In addition, the defect information is sent from the liquid 

25 crystal testing device 4 to an upper-level system 8, which is 
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a system at the upper level for making production management 
for the liquid crystal substrate. Various kinds of information 
is sent from the various processing units of the liquid crystal 
substrate manufacturing device 3 installed on the production 
5 line to this upper-level system 8. The user makes access to 
the upper-level system 8 to refer to the defect information 
of each liquid crystal substrate. 

The liquid crystal repair device 5 receives the defect 
information acquired by the liquid crystal testing device 4 

10 or other various information from the upper-level system 8, 
and repairs a defective portion based on the defect information . 
At this time, when the defect information contains an error 
to make the defect position or defect kind indicated by the 
. . defect information erroneous, the liquid crystal repair device 

15 5 corrects the defect information. 

The liquid crystal repair device 5 sends a repair 
information including a defect repaired information or a 
corrected defect information to the data management section 
6, and acquires an image information of the liquid crystal 

20 substrate 2 and sends it to the data management section 6. The 
data management section 6 receives the repair information 
including the defect repaired information and the corrected 
defect information , and the image information, which are sent 
from the liquid crystal repair device 5, and records and stores 

25 them in the database 6a. The liquid crystal repair device 5 
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sends the repair information including the defect repaired 
information and the corrected defect information to the 
upper-level system 8 as well. 

Accordingly, the data management section 6 records and 
stores the defect information, the recipe information and the 
waveform data sent from the liquid crystal testing device 4, 
as well as the repair information and the image information 
sent from the liquid crystal repair device 5, in the database 
6a . 

The data management section 6 manages the storage of 
various kinds of information and data in the database 6a, and 
performs the reidentif ication of detect and the redetermination, 
of the panel or substrate, and the correction or edit of 
information and data. 

The reidentif ication of defect involves identifying the 
defect position and the defect kind again by making a comparison 
between the defect information acquired from the liquid crystal 
testing device and the repair information acquired from the 
liquid crystal repair device. In the reidenti f ication, if the 
repair information contains the corrected position data or 
corrected defect kind information, the first defect information 
is corrected and updated. 

The redetermination of the substrate or panel involves 
determining again whether or not the substrate or panel is 
defective based on the repair information acquired from the 



liquid crystal repair device. The precision of defect 
determination is enhanced using two results of determination 
including the redetermination result and the determination 
result acquired from the liquid crystal testing device. 
5 The correction of the data is made by correcting the defect 

information sent and saved from the liquid crystal testing device 
4 based on the corrected defect information sent from the liquid 
crystal repair device 5. For example, when the defect position, 
the defect state such as short circuit or disconnection, and 

10 the line, point or raster defect form of the defect portion 
saved based on the defect information sent from the liquid 
crystal testing device 4 is different from those of the repair 
information sent f rom the liquid crystal repair, device. 5, . the 
data management section 6 corrects the saved defect information 

15 based on the repair information, and stores the corrected defect 
. information in the database 6a . The corrected defect information 
is also sent to the upper-level system 8. 

The edit of data involves editing the defect information 
sent and saved from the liquid crystal testing device 4 based 

20 on the defect repaired information, the corrected defect 
information, and the image information sent from the liquid 
crystal repair device 5. In this edit, the defect repaired 
information, the corrected defect information and the image 
information sent from the liquid crystal repair device may be 

25 displayed on a terminal 7, whereby the defect information such 
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as kind of defect and determination result may be edited on 
the terminal 7. 

The data management section 6 sends the recipe information 
of the liquid crystal substrate sent and saved from the liquid 
5 crystal testing device 4 to the liquid crystal repair device 
5, and the liquid crystal repair device 5 repairs the liquid 
crystal substrate, based on this recipe information. 

The data management section 6 may edit this recipe 
information. Editing of this recipe information may be made 

10 by displaying an edit screen on the terminal 7, and the edited 
recipe information may be stored in the database 6a. 

Referring to Fig. 2, the defect information acquired by 
the liquid crystal testing device and the repair information 
acquired by the liquid crystal repair device will be described 

15 below. Though in an example as shown in Fig. 2, the liquid crystal 
substrate 2 is provided with four panels 2bl to 2b4 on the 
substrate 2a, the number of panels is not limited to four but 
may be set arbitrarily. 

Fig. 2A is a diagram for explaining the defect information 

20 acquired by the liquid crystal testing device. In the panels 
2bl to 2b4, for example, a defect lOAof panel 2bl is an example 
of line defect appearing along the gate line or source line 
on the panel, a defect 10B of panel 2b3 is an example of point 
defect appearing at each pixel, and a defect 10C of panel 2b4 

25 is an example of raster defect appearing as an aggregate of 
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plural pixels. 

The liquid crystal testing device detects each defect 
10A to IOC, and acquires the defect position, defect kind and 
testing result. The defect kind may be, for example, defect 
state such as short circuit or disconnection, or line, point 
and raster defect form. In addition, the testing result may 
be whether the panel or substrate is non-defective (OK) or not 
(NG) depending on the extent of defect and the number of defects, 
or the possibility of repair. For example, if the extent of 
defect for the panel is repaired by the liquid crystal repair 
device, the panel is determined to be repairable. Or if the 
number of defective panels on the substrate is larger than the 
number of. non-defective panels, the substrate is determined 
to be defective. The determination criteria for the panel and 
substrate may be arbitrarily determined by the user. 

Fig. 2B is a diagram showing the image information and 
repair information acquiredby the liquid crystal repair device . 
Herein, it is assumed that the liquid crystal repair device 
repairs the liquid crystal substrate as shown in Fig. 2A, in 
which the position of defect 10B on the panel 2b3 is different 
from that in Fig. 2A. 

The liquid crystal repair device repairs the defect 10A 
of panel 2bl, the defect 10B of panel 2b3, and the defect IOC 
of panel 2b4 based on the defect information acquired by the 
liquid crystal testing device. In Fig. 2B, the repaired defect 



12 



is indicated by the broken line. At the time of repair, the 
defect position or defect kind may be different from the defect 
information. In this case, the defect position or defect kind 
is corrected to produce the corrected defect information. 
5 The liquid crystal repair device acquires the image 

information of the liquid crystal substrate after repairing 
the defect, and sends the acquired image information, together 
with the defect repaired information and the corrected defect 
information, to the data management section. 

10 Here, in the present invention, it is important to send 

or receive the data including the image information, via the 
database 6a., from the liquid crystal testing device 4 to the 
liquid crystal repair device 5 or from the liquid crystal repair- 
device 5 to the liquid crystal testing device 4. Fig. 3 is 

15 a display example of the defect information andimage information 
saved in the data management section. The terminal 7 reads the 
defect information and the image information saved in the 
database 6a of the data management section 6 and displays them 
on a display screen. In the display example as shown, in Fig. 

20 3, the results of panel determination and substrate 
determination, as well as the defect kind, defect content and 
defect position are displayed based on the defect information. 
Furthermore, the image information acquired by the liquid 
crystal repair device and the 20-point waveform data acquired 

25 by the liquid crystal testing device may be displayed. 



Furthermore, the defect distributed state may be displayed as 
a map based on the defect information. Fig. 3 illustrates only 
one display example, but various statistical processing result s 
may be displayed using the defect information on the data 
management section . 

The 20-point waveform data is the waveform data of a 
measurement signal acquiredby the liquid crystal testing device, 
in which the number of data points is not limited to 20, but 
may be arbitrarily set. 

The data management section 6 displays the defect 
information or image information saved in the database 6a, or 
the processing, result acquired by performing various 
statistical processings based on the defect information, and 
sets up or updates the recipe information of the liquid crystal 
substrate, as above described. When the statistical processings 
are performed based on the defect information, the lot ID or 
substrate ID set for each substrate may be referenced, and 
the trend information of defect such as the lot during the 
productionprocess of the liquid crystal substrate, or the defect 
occurrence frequency or defect kind in each production process 
may be acquired. 

Referring now to Fig. 4, setting and updating the recipe 
information of the liquid crystal substrate will be described. 
The recipe information involves the size of substrate, the 
central position and the alignment position set on the substrate, 



the number and arrangement of panels set on the substrate, the 
number of pixels of each panel and the pixel pitch, and may 
be set up for each liquid crystal substrate. 

Fig. 4A shows the size of substrate, and the central 
position and the alignment position set on the substrate. The 
size of the substrate 2a is made by setting the sizes in the 
X and Y directions. In addition, C denotes the central position 
of the substrate, and Al to A4 denote the alignment positions 
used to align the substrate. 

Fig. 4B shows an array of panels formed on the substrate 
2a, in. which the total number of panels and the arrangement 
of panels are determined by setting the. number of panels in 
the transverse direction and the number of - panels in the. 
longitudinal direction . 

Also, Fig. 4C shows an array of pixels provided for each 
panel 2b, in which the total number of pixels and the arrangement 
of pixels are determined by setting the number of pixels in 
the transverse direction and the number of pixels in the 
longitudinal directions. 

The data management section 6 sets up or updates the recipe 
information by editing the screen on the terminal 7 . The recipe 
information is updated based on the substrate ID. 

Thereby, the recipe information is centrally managed by 
the data management section 6. Owing to the central management 
of the recipe information, each device on the production line 



of the liquid crystal substrate extracts, based on the substrate 
ID, the recipe information set on the same substrate from the 
data management section 6. 

As described above, with this invention, the 
reidentification of the defect and the redetermination of the 
panel or substrate can be made. Further, the determination 
precision in the liquid crystal substrate is enhanced, and the 
trend information of defect is managed. In addition, the recipe 
information is managed centrally. 
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